Identification of genotoxic stress in human cells by fluorescent monitoring of p53 expression.
The tumor suppressor protein p53 is induced upon DNA damage essentially by post-translational regulatory mechanisms, which lead to a substantial increase of p53 levels. To exploit this essential property of p53, we developed a novel reporter system for monitoring accumulation and subcellular translocation of p53 protein, which is able to function as a simple test for detecting mutagenic and genotoxic stress in human cells. For this purpose, we constructed a plasmid with a specific translational TP53::EGFP gene fusion and selected stable transfected clones in the human cell line HEK293, in which p53 is functionally stabilized due to the expression of the transgenic adenoviral E1A oncoproteins. HEK293-TP53::EGFP clones may be used as a living cell system for monitoring not only of the induction of p53 protein in the cell, but also of its subcellular localization. Using this human reporter cell system, we examined levels of p53 by fluorescence microscopy and by FACS analysis following treatment with several classes of genotoxic and carcinogenic compounds. All tested DNA damaging agents caused a significant increase of intracellular p53-EGFP levels in a concentration-dependent manner. On the other hand, non-genotoxic carcinogens and stress conditions that cannot damage DNA were not able to induce p53-EGFP accumulation. The induction effect caused by genotoxic stress was found to be dependent on the endogenous p53 status, because it was not observed in p53-deficient cell lines. This corroborates the notion that p53 may be used as an universal sensor for genotoxic stress and demonstrates the usefulness of HEK293-p53-EGFP cells as a reporter system for identification of mutagens and genotoxic carcinogens in human cells by means of visualizing and monitoring intracellular p53 levels and localization.